Introduction {#s1}
============

Acute lower gastrointestinal bleeding (ALGIB), defined as bleeding from the gastrointestinal tract distal to the ligament of Treitz is a relatively common emergency. ALGIB can be further classified depending on the location of bleeding as small or large bowel. The clinical manifestations of ALGIB differ and depend on the rate, quantity and location of bleeding. Clinical presentations vary from bright red stools to dark blood with clots or even melena. ALGIB is often self-limited and resolves spontaneously in the majority of patients with no adverse outcome, while therapeutic intervention is needed in less than one-third of patients \[[@R01]-[@R03]\]. In contrast to upper gastrointestinal bleeding, it carries a lower recurrence and mortality rate \[[@R04]-[@R06]\].

The incidence of ALGIB is approximately 20 - 30 cases per 100,000 individuals and is probably rising due to the aging of the population, the higher rates of comorbidities and the increasing use of aspirin, anticoagulants and non-steroidal anti-inflammatory drugs (NSAIDs) \[[@R07], [@R08]\].

Given that there is no specific treatment, the management of ALGIB is still based on intravascular volume resuscitation, hemodynamic stabilization and close monitoring of the patients. Diagnosis of the bleeding cause is sometimes difficult especially in the small bowel and non-surgical hemostasis is not always enough \[[@R9], [@R10]\]. In the last two decades, major advances have been made in both diagnostic and therapeutic methods in patients with ALGIB (computed tomography angiography (CTA), video capsule enteroscopy, enteroscopy, embolization, and endoscopic hemostasis). The aim of this study was to investigate the current characteristics of ALGIB and the clinical outcome of patients treated with an intensive diagnostic and therapeutic protocol.

Materials and Methods {#s2}
=====================

Ethical considerations {#s2a}
----------------------

This retrospective study was conducted in the Department of Gastroenterology of the University Hospital of Patras in Greece and was approved by the Scientific Committee on Research and Ethics of the Hospital.

Patients {#s2b}
--------

All cases of ALGIB treated in our tertiary referral center from January 2010 to December 2016 were retrospectively reviewed. We included all patients older than 17 years admitted to our hospital for ALGIB or bled while inpatients for another reason. Patients presented with: 1) acute hematochezia, from bright red to marrow blood with clots or 2) melena with normal upper endoscopy and absence of blood in the esophagus, stomach and duodenum. Patients with acute hematochezia or melena with documented lesion in the upper gastrointestinal tract and patients with chronic blood loss and/or iron deficiency anemia were excluded from the study.

All patients in our hospital were treated with an intensive diagnostic and therapeutic protocol. Clinical evaluation, resuscitation and appropriate replacement of blood loss were the main steps in the management of the patients. Endoscopy of large bowel was performed during the first 24 h of admission after colon preparation in the majority of patients. In cases of hemodynamic instability, emergent CTA was performed with embolization when appropriate. Patients with melena had gastroscopy for exclusion of upper gastrointestinal bleeding. When small bowel bleeding was suspected, capsule endoscopy was carried and rarely other type of enteroscopy.

Therapeutic endoscopic intervention included: injection hemostasis with adrenaline diluted at 1:10,000 in saline 0.9% in patients with active bleeding or stigmata of recent bleeding, the use of endoclips especially in post-polypectomy cases and the application of thermal contact treatment, such as argon plasma coagulation (APC) in patients with vascular ectasias.

Data collection {#s2c}
---------------

Data were collected retrospectively by identifying consecutive patients from both electronic and paper medical records registered in an electronic database. Demographic and clinical characteristics of all patients were recorded. Patient's age, gender, clinical presentation of bleeding such as hematochezia, melena or dark blood with red clots, recent use of anticoagulant, antiplatelet or NSAIDs, the laboratory tests on admission (hemoglobin, hematocrit, platelet count, urea, and creatinine), the in-hospital presentation of bleeding, the comorbidities, the history of gastrointestinal bleeding, the history of gastrointestinal surgery (any kind of operation of gastrointestinal tract), the presence of active bleeding, the therapeutic intervention (endoscopic, embolization or surgery) and the outcome (days of hospitalization, need for blood transfusion, death, and bleeding relapse) were registered.

We analyzed the diagnostic procedures that were performed, the causes of bleeding and the localization of bleeding based on endoscopic (colonoscopy, capsule endoscopy, push enteroscopy, and intraoperative enteroscopy) and radiological (CTA and labeled red blood cells scintigraphy) findings. Diverticula were considered the cause of bleeding when active bleeding or stigmata of recent bleeding were observed or according to clinical presentation and course in the presence of diverticula and absence of other cause of bleeding. Ischemic colitis was diagnosed based on the findings of colonoscopy, pathology and clinical course.

Lastly, the clinical outcome was analyzed according to the duration of hospitalization, the number of transfused blood units per patient, the rate of rebleeding, the need for emergency surgical hemostasis and the mortality, defined as death within the hospitalization period. Blood transfusions were given to achieve a hemoglobin level of 9 mg/dL in non-cirrhotic or 8 mg/dL in cirrhotic patients.

Statistical analysis {#s2d}
--------------------

Numerical data were expressed as mean ± standard deviation if the distribution was normal or median with range if not, and categorical data as frequencies. All variables were tested for normal distribution using the Kolmogorov-Smirnov test. In univariate analysis, categorical variables were tested using the Chi-square and Fisher's exact test. Continuous variables with and without normal distribution were compared using Student's *t*-test or the Mann-Whitney U test, respectively. Clinical, biochemical and endoscopic factors that might have contributed to the mortality and rebleeding were evaluated. Multivariate analysis was performed using binary logistic regression analysis. The IBM SPSS Statistics for Windows, Version 21.0 (Armonk, NY: IBM Corp) was used for statistical analysis.

Results {#s3}
=======

A total of 528 cases of ALGIB were identified during the 7-year period. There was a slight predominance of male patients (51.3%) with a median age of 70.2 years (17 - 101). Most of them presented with hematochezia (84.7%), 73 (13.8%) cases had melena with red clots and a minority had melena (1.5%). Only 12 patients (2.3%) bled while hospitalized for other reason. Forty-one patients (7.8%) had gastrointestinal surgery history, 464 (87.9%) coexisting diseases and half patients had cardiovascular disease (50.4%). Thirty percent of all patients were under platelet aggregation-inhibitor drugs (clopidogrel, ticagrelor, prasugrel, and acetylsalicylic acid) and 18.2% were under anticoagulant agents (acenocoumarol, dabigatran, apixaban, rivaroxaban, classic heparin, and low molecular weight heparin) ([Table 1](#T1){ref-type="table"}).

###### Clinical and Epidemiological Characteristics of Patients With ALGIB

  Clinicoepidemiological characteristics          N = 528                \% or range
  ----------------------------------------------- ---------------------- -------------------
  Sex                                                                    
    Male                                          271                    51.3
    Female                                        257                    48.7
  Age (mean ± SD in years)                        70.2 ± 14.8            17 - 101
  Clinical presentation                                                  
    Hematochezia                                  447                    84.7
    Melena with red clots                         73                     13.8
    Melena                                        8                      1.5
  In-hospital presentation                        12                     2.3
  Comorbidities existing                          464                    87.9
    Cardiovascular disease                        266                    50.4
    Gastrointestinal surgery history              41                     7.8
    History of ALGIB                              64                     12.1
    Use of anticoagulant drugs                    96                     18.2
    Use of antiplatelet drugs                     158                    30
    Use of NSAIDS (non-aspirin)                   22                     4.2
  Hb on admission (mean ± SD) (g/dL)              11.6 ± 2.6             4.2 - 17.1
  Platelets (mean ± SD) (10^3^/µL)                228,931.4 ± 93,746.8   32,000 -1,036,000
  Blood urea nitrogen (BUN) (mean ± SD) (mg/dL)   50.30 ± 34.69          14 - 283
  Creatinine (mean ± SD) (mg/dL)                  1.01 ± 0.7             0.5 - 10.2

SD: standard deviation; Hb: hemoglobin.

Lower gastrointestinal endoscopy following bowel preparation was performed in a total of 509 patients (96.4%) for diagnostic and therapeutic reasons. Additional procedures were performed: gastroscopy (n = 111, 21%), abdominal emergency CTA (n = 46, 8.7%) (of whom 10 (21.7%) underwent radiological embolization), capsule enteroscopy (n = 41, 7.8%), push enteroscopy (n = 10, 1.9%), intraoperative enteroscopy (n = 1, 0.2%) and scintigraphy with radio-labeled red cells (n = 2, 0.4%) ([Table 2](#T2){ref-type="table"}).

###### Diagnostic Tools in Patients With ALGIB

  Diagnostic procedures                       Νo.   \%
  ------------------------------------------- ----- ------
  Colonoscopy                                 509   96.4
  Upper GI endoscopy                          111   21
  CTA                                         46    8.7
  Capsule enteroscopy                         41    7.8
  Push enteroscopy                            10    1.9
  Scintigraphy with red blood cells labeled   2     0.4
  Intraoperative enteroscopy                  1     0.2

CTA: computed tomography angiography; GI: gastrointestinal.

In 27 patients with ALGIB no cause of bleeding was identified despite thorough examinations, as needed. A diagnosis was established in 501 patients (94.9%). In 88% the bleeding site was in the large bowel while in 6.9% in the small bowel ([Table 3](#T3){ref-type="table"}).

###### Localization of Bleeding and Diagnostic Examinations

  Localization of bleeding     No.   \%
  ---------------------------- ----- -----
  Large bowel                  465   88
  Colonoscopy findings only    462   
  CΤΑ findings only            3     
  Small bowel                  36    6.9
  CE only                      14    
  CE and push enteroscopy      8     
  CΤΑ only                     9     
  Push enteroscopy only        2     
  Intraoperative enteroscopy   1     
  Scintigraphy only            1     
  Scintigraphy and CTA         1     
  No findings                  27    5.1
  Total                        528   100

CTA: computed tomography angiography; CE: capsule endoscopy.

The most frequent causes of bleeding of large bowel were: diverticulosis (19.7%), ischemic colitis (19.3%), post-polypectomy bleeding (8.3%), hemorrhoids (8.1%), malignancy (8%), polyps (5.3%), and vascular ectasias (5.1%). The most frequent causes of bleeding of small bowel were vascular ectasias (2.1%) while in a proportion of 1.9% of patients appeared blood only in enteroscopy without determination of lesion ([Table 4](#T4){ref-type="table"}).

###### Etiology of Bleeding in the Small and Large Bowel

  Localization   Causes                        No.   \%
  -------------- ----------------------------- ----- ------
  Large bowel                                  465   88
                 Diverticulosis                104   19.7
                 Ischemic colitis              102   19.3
                 Post-polypectomy bleeding     44    8.3
                 Hemorrhoids                   43    8.1
                 Malignancy                    42    8.0
                 Polyp                         28    5.3
                 Vascular ectasia              27    5.1
                 Colitis other than ischemic   23    4.4
                 Ulcers                        20    3.8
                 Inflammatory bowel disease    15    2.8
                 Anal fissure                  12    2.3
                 Other                         5     0.9
  Small bowel                                  36    6.9
                 Meckel diverticulum           2     0.4
                 Ulcers                        5     0.9
                 Vascular ectasia              11    2.1
                 Neoplasia                     3     0.6
                 Diverticulum                  1     0.2
                 Ectopic varices               4     0.8
                 Blood only                    10    1.9
  No findings    Unknown                       27    5.1
  Total          Total                         528   100

One hundred sixty-two patients (31.8%) had blood in colonoscopy (fresh red blood or dark blood or melena). Active bleeding was found in only 117 patients (22.2%) and 98 of them underwent a therapeutic intervention. Eighty-two patients underwent endoscopic intervention (15.6%): seven (1.3%) injection hemostasis with adrenaline solution, 16 (3%) hemostatic endoclips, 31 (5.8%) APC, 25 (4.7%) combination of injection hemostasis and endoclips, two (0.4%) combination of injection adrenaline and APC and one (0.2%) polypectomy. Ten patients required radiological embolization (1.9%) but only six patients required urgent surgery (1.1%) ([Table 5](#T5){ref-type="table"}).

###### Clinical Outcome of Patients With ALGIB

  Outcome                            No.          \% or range
  ---------------------------------- ------------ -------------
  Days of hospitalization ± SD       4.3 ± 3.2    1 - 20
  Need of blood transfusion          158          30
  Units of blood transfusion ± SD    0.94 ± 1.9   0 - 14
  Presence of blood in colonoscopy   162          31.8
  Active bleeding                    117          22.2
  Recurrence of bleeding             44           8.3
  Therapeutic intervention                        
  Endoscopic                         82           15.6
  Clips only                         16           3
  Adrenaline only                    7            1.3
  Adrenaline + clips                 25           4.7
  Adrenaline + APC                   2            0.4
  APC only                           31           5.8
  Polypectomy                        1            0.2
  Radiological embolization          10           1.9
  Surgery                            6            1.1
  Death                              13           2.5

SD: standard deviation; APC: argon plasma coagulation.

The mean hospitalization days were 4.3 (range 1 - 20). A total of 158 patients (30%) required blood transfusion with a mean of 0.9 (± 1.9) units (range 0 - 14) ([Table 5](#T5){ref-type="table"}). Thirteen patients died with an overall mortality of 2.5%. In univariate analysis mortality was associated with in-hospital presentation of bleeding (P = 0.032), small bowel localization of bleeding (P = 0.008), use of radiological embolization (P = 0.001), cirrhosis (P = 0.023) and active bleeding (P = 0.046) ([Table 6](#T6){ref-type="table"}). In multivariate analysis, mortality was associated with in-hospital presentation of bleeding (P = 0.021).

###### Factors Associated With Death in Patients With ALGIB

  Outcome correlation         No death, N = 515   Death, N = 13   P
  --------------------------- ------------------- --------------- -------
  In-hospital presentation    10                  2               0.032
  Cardiovascular disease      256                 10              0.047
  Cirrhosis                   8                   2               0.023
  Antiplatelet agents         153                 5               0.049
  Anticoagulant agents        91                  5               0.053
  Active bleeding             111                 6               0.046
  Angiographic embolization   7                   3               0.001
  Surgery                     5                   1               0.024
  Small bowel bleeding        32                  4               0.008

Bleeding recurred in 44 patients (8.3%). Ten patients had an in-hospital episode of rebleeding while 25 patients recurred in a period of 6 months after the first episode. In univariate analysis recurrence of bleeding was associated with male sex (P = 0.027), active bleeding (P = 0.004), presence of blood at colonoscopy (P = 0.025) and use of anticoagulants (P = 0.007). Also patients with ischemic colitis were less likely to rebleed (P = 0.047) whereas vascular ectasias were not significantly associated with recurrence (P = 0.064) ([Table 7](#T7){ref-type="table"}). In multivariate analysis, recurrence was associated with active bleeding on endoscopy (P \< 0.001) and use of anticoagulants (P = 0.024).

###### Factors Associated With Recurrence of Bleeding in Patients With ALGIB

  Outcome correlation                No recurrence, N = 484   Recurrence, N = 44   P value
  ---------------------------------- ------------------------ -------------------- ---------
  Male sex                           241/484                  30/44                0.027
  Presence of blood                  142/469                  20/42                0.025
  Active bleeding                    99/483                   18/44                0.004
  Vascular ectasia                   22/473                   5/43                 0.064
  Anticoagulant drugs                81/484                   15/44                0.007
  Non-presence of ischemic colitis   375/473                  39/43                0.047

Discussion {#s4}
==========

ALGIB remains a relatively frequent cause of hospitalization worldwide, particularly in the elderly and it accounts for approximately one-third of all cases of acute gastrointestinal bleeding \[[@R08], [@R11]\]. The incidence of ALGIB is increasing in recent years in contrast to the incidence of acute upper gastrointestinal bleeding \[[@R02], [@R04], [@R06], [@R07]\].

Diverticular bleeding remains the most frequent cause of bleeding in our study (19.7%) but in a lower percentage compared to previous reports (23%) \[[@R03], [@R04], [@R06], [@R07], [@R11]\]. Presence of colonic diverticula is very common in the population group suffering from ALGIB. Their co-existence with other causes of bleeding can make the differential diagnosis of ALGIB challenging. More advanced diagnostic methods such as capsule endoscopy and high definition colonoscopy together with better bowel preparation early in the post-bleeding phase improves diagnostic accuracy. The majority of ALGIBs resolves spontaneously with conservative medical treatment and thus a lesion may remain undiagnosed until bleeding recurrence or other symptomatology in the future \[[@R11], [@R12]\].

Ischemic colitis (IC) in our study is the second most common cause (19.3%) followed by post-polypectomy bleeding (8.3%). IC is a disease that affects more often women and patients on anticoagulant treatment \[[@R13]\]. It is the most common form of ischemic injury to the gastrointestinal tract and is usually self-limited with low morbidity \[[@R14]\]. Multiple medical conditions, as well as several pharmacological agents have been associated with IC \[[@R14]\]. IC and post-polypectomy bleeding are increasing in frequency and their increased rates are associated with the aging of the population, the high rates of comorbidities and the frequent anti-platelet/anticoagulant use in the peri-polypectomy period \[[@R04], [@R13]\]. The mean age of our patients with ALGIB was 70.2 years, 87.9% had at least one comorbidity, 50.4% had cardiovascular disease and almost 52.4% received some kind of antithrombotic therapy (antiplatelet agents, anticoagulant agents or NSAIDS). These therapies may cause bleeding lesions or may also cause a latent lesion to bleed acutely. This explains the high rate of polyps and colorectal cancers as causes of ALGIB (5.3% and 8% in our study) which, in the absence of anticoagulative therapy, cause chronic iron deficiency anemia and not acute lower gastrointestinal bleeding.

Hemodynamic resuscitation, risk stratification and management of antithrombotic agents remain the main steps in the management of patients with ALGIB \[[@R9]\]. However endoscopic hemostasis and/or arterial embolization might control bleeding and prevent rebleeding. Although it is debatable, early colonoscopy following adequate colon cleansing seems to be beneficial for patients with ALGIB and can be easily and safely performed during the first 24 h of patient presentation after hemodynamic stabilization. Adequate colon cleansing facilitates endoscopic visualization and diagnosis and may reduce the risk of bowel perforation \[[@R9]\]. Early colonoscopy for patients with ALGIB is safe, makes endoscopic therapy feasible as it identifies the bleeding source and reduces hospital stay \[[@R15]\]. In a previous study, Jensen et al found that early colonoscopy combined with endoscopic therapy reduced the duration of hospitalization, the risk of recurrence and the need for surgery compared with a control group \[[@R16]\].

Colorectal lesions responsible for bleeding were found in 88% of all patients. Endoscopic hemostasis was performed in 15.6% of whom 76.3% achieved permanent hemostasis in a long-term follow-up. Similar results have been presented in previous studies \[[@R9], [@R17]\]. Surgical hemostasis is rarely performed today in patients with ALGIB. In our study, only 1.1% of patients had emergency surgical hemostasis compared to rates up to 14% reported in previous studies \[[@R10], [@R18]\]. Moreover, currently emergency surgery is eclectic involving only the bleeding site and blind segmental colectomies are generally avoided. Intra-operative enteroscopy was rarely performed in our cohort reflecting the efficacy of an intensive diagnostic protocol to identify the site and nature of bleeding pre-operatively. The diagnostic accuracy of colonoscopy is higher compared to other diagnostic modalities such as angiography or nuclear scintigraphy (70-86% vs. 40-50%) \[[@R19], [@R20]\]. However, in massive ongoing bleeding not responding to resuscitation where colonoscopy is impossible, CTA may identify the bleeding source \[[@R19], [@R21]-[@R23]\]. CTA is feasible and correctly depicts the presence and location of active bleeding in most cases but has the limitation of decreased ability to detect the source in no actively bleeding patients \[[@R11], [@R21]\]. In our study, almost 9% had CTA; only 1.9% of patients underwent embolization with a success rate of 70%.

In literature, small bowel bleeding represents 2-9% of ALGIB \[[@R11]\] as in our study (6.9%). Video capsule endoscopy (VCE) is useful in patients with small bowel bleeding whose origin cannot be identified with conventional endoscopic or radiologic examinations \[[@R24]\]. Capsule endoscopy (CE) was highly diagnostic in our group. It is highly acceptable that the sooner CE is performed, the higher the diagnostic value. CE within 2 days of the last overt gastrointestinal bleeding after negative bidirectional endoscopic findings could improve the management of these patients providing a more rapid, appropriate and cost-effective therapeutic plan \[[@R25]\]. CE was better than CTA in a previous study \[[@R26]\].

Mortality rates ranging between 2% and 10% in ALGIB have been previously reported \[[@R02], [@R03], [@R07], [@R17]\]. In our study, mortality was low and associated with active bleeding, small bowel location and in-hospital presentation. Death in patients with ALGIB was not due to bleeding itself but due to coexisting diseases. Patients with severe co-morbidity cannot tolerate rapid blood loss.

In conclusion, management of patients with ALGIB according to an intensive diagnostic and therapeutic protocol is feasible, safe and effective. Identification of the bleeding source can be made in the majority of patients independently of the location (small or large intestine). Despite of the increased age and the frequent presence of concomitant diseases, mortality is low and the need for surgical treatment is relatively rare in patients with ALGIB.

Abbreviations
=============

ALGIB

:   acute lower gastrointestinal bleeding

NSAIDs

:   non-steroidal anti-inflammatory drugs

CTA

:   computed tomography angiography

APC

:   argon plasma coagulation

VCE

:   video capsule endoscopy

CE

:   capsule endoscopy
